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PREPARATION OF POLYMERIC ARYL SULFONAMIDE 

FIELD OF THE INVENTION 

This invention relates to novel methods of preparing 
polymeric aryl sulfonamides. The invention also relates to 
the use of polymeric aryl sulfonamides as universal pigment 
dispersants and wetting agents, 

BACKGROUND OF THE INVENTION 

The dispersion of pigments in liquid ink systems is 
commonly achieved in an initial grinding step in the 
presence of a dispersing resin, such as nitrocellulose. 
The pigment dispersion is then added to a "let-down" resin, 
such as a polyamide, polyester, vinyl, acrylic, or 
polyurethane resin, depending on the requirement of a given 
substance. 

Not all dispersants are compatible with all common 
let-down resins, e.g., nitrocellulose in polyamides of high 
molecular weight and vinyl resins. This requires the 
preparation and storage of several pigment dispersions, 
each specific for one or more let-down resins. A 
"universal" pigment dispersant would obviate this 
requirement . 

In addition, adhesion promoting substances also called 
wetting agents generally consist of surface-active agents 
that function primarily by reducing the surface tension of 
liquids, i.e., let-down resins to facilitate the wetting of 
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that function primarily by reducing the surface tension of 
liquids, i.e., let-down resins to facilitate the wetting of 
solids, i.e., pigments. In the past, their use had to be 
carefully controlled as each pigment/vehicle combination 
would behave differently and require changes in 
formulations to give stable systems (Printing Ink Handbook, 
1988, p. 22) . 

The use of aryl sulfonamides in the prior art has been 
primarily as plasticizers, i.e., as liquid or solid 
additives to resin systems to impart flexibility in 
coatings (D. Aelony, Ind. Eng. Chem. 46:587 (1954)). 
Polymers derived from diamines and aryl disulfonyl 
chlorides have been prepared, generally via interfacial 
polymerization, for use in heat-resistant coatings and as 
blowing agents. Their use as adhesion promoting and/or 
pigment dispersing agents has not been reported. 

SUMMARY OF THE INVENTION 

The present invention relates to a method of preparing 
a polymeric aryl sulfonamide comprising reacting an aryl 
sulfonyl with a polymeric amine in the presence of an acid 
acceptor. 

The present invention also relates to a method of 
preparing a polymeric aryl sulfonamide comprising: 

(a) reacting an aryl sulfonyl with a polymeric diamine 
in the presence of an acid acceptor to result in a linear 
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oligomeric molecule; and 

(b) reacting said linear oligomeric molecule with a 
monoamine or aryl monosulfonyl in the presence of an acid 
acceptor. 

The present invention further provides a method of 
preparing an ink composition comprising dispersing a 
pigment with a polymeric aryl sulfonamide. 

The present invention also provides a method of 
preparing an ink composition comprising wetting a pigment 
dispersion with a polymeric aryl sulfonamide. 

DETAILED DESCRIPTION OF THE INVENTION 

It has now surprisingly been found that a polymeric 
aryl sulfonamide can be prepared by reacting an aryl 
sulfonyl with a polymeric amine in the presence of an acid 
acceptor. 

Preferably, the polymeric aryl sulfonamide of the 
invention is selected from the group consisting of 
polymeric monoaryl sulfonamide, polymeric diaryl 
sulfonamide and polymeric triaryl sulfonamide. Also 
preferably, the aryl sulfonyl is an aryl monosulfonyl or an 
aryl disulfonyl, more preferably, an aryl sulfonyl chloride 
and most preferably paratoluene sulfonyl cloride. 

The polymeric amine may be selected from the group 
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consisting of polymeric monoamine, polymeric diamine and 
polymeric triamine. More preferably, the polymeric amine 

is selected from the group consisting from JEFFAMINE M-600 

(reaction product of a monohydric alcohol and propylene 
oxide), JEFFAMINES D230, D400, D2000 (amine terminated 
polypropylene glycols of differing molecular weight) , 
JEFFAMINE ED-600 (polyether diamines, predominately based 
on polyethylene oxide backbone) , and JEFFAMINE T-4 03 

(reaction product of propylene oxide and a triol 
initiator) . 

Any acid acceptor can be used in the processes of the 
present invention such as sodium carbonate. 

Alternatively, polymeric aryl sulfonamides can also be 
prepared by: (a) reacting an aryl sulfonyl with a polymeric 
diamine in the presence of an acid acceptor to result in a 
linear oligomeric molecule; and (b) reacting said linear 
oligomeric molecule with a monoamine or an aryl 
monosulfonyl, preferably an aryl monosulfonyl halide and 
most preferably paratoluene sulfonyl chloride in the 
presence of an acid acceptor. 

Preferably, the aryl sulfonyl is an aryl monosulfonyl 
or an aryl disulfonyl, more preferably, an aryl disulfonyl 
chloride and most preferably paratoluene sulfonyl cloride. 
Also preferably, the aryl disulfonyl chloride is 4,4' -di 
(chlorosulf onyl ) diphenyl methane or 4,4'- 
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di (chlorosulfonyl) diphenyl ether. The aryl monosulfonyl 
of step (b) is preferably an aryl monosulfonyl halide and 
most preferably paratoluene sulfonyl chloride. In 
addition, any polymeric diamine may be used but an amine 
terminated polypropylene glycol is preferred. Also any 
monoamine may be used in step(b) but ethylamine is 
preferred. 

It has also surprisingly been found that polymeric 
aryl sulfonamides of the present invention are compatible 
with common liquid ink pigments/vehicles systems and can 
serve as pigment dispersants and adhesion promoting agents. 

Example 1 : 

To a slurry of para toluene sulfonyl chloride (227 g) 
in 250. Og of 4-methyl-2-pentanone (250 g, MIBK) a solution 
of JEFFAMINE D-400 (250 g) in MIBK (200 g) is added at 
ambient temperatures over a 90 to 120 minute period. After 
one half of this solution had been added, the addition of 
a solution of sodium carbonate (68.8 g) in water (400 g) was 
commenced. The simultaneous reagent additions are 
regulated in such a manner that the addition time of the 
sodium carbonate solution equals the addition time of the 
JEFFAMINE D-400 solution. The temperature of the 
exothermic reaction is maintained at 60 °C or less, by means 
of an external water bath. After all the reagents have 
been added, the reaction mixture is heated to 70°C and held 
at that temperature for an additional two hour period. The 
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reaction mixture is then transferred to a separatory funnel 
and the bottom aqueous layer is removed and discarded. The 
organic mixture is washed with two portions of saline water 
and then transferred to a rotary evaporator. The MIBK 
solvent is removed under reduced pressures (3 0 in. of Hg.) 
and a water-bath temperature of 70 °C. The clear, honey- 
colored residual product, weighing 438. Og was found to have 
a non-volatile content of 95.5% (sample dried at 150°C/30 
minutes) and a Brookfield viscosity of 63.0 poises (25°C, 
spindle No. 6, 100 to 10 rpm) . The non-volatile product 
weight corresponds to a yield of 94.6% of theory. 
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Example 2 

To a stirred slurry of 4,4' -di (chlorosulf onyl) 
diphenyl methane (120 g) in n-propyl acetate (170 g) , a 
solution of 73. 8g of Jeff amine D-400 in 170. Og of n-propyl 
acetate was added over a 70 minute period. During the 
course of the addition, the reaction temperature was 
allowed to rise from 20 to 30°C. A solution of sodium 
carbonate (17.3 g) in water (2 0 0 g) was then added over a 
45 minute period while the reaction mixture was warmed to 
35°C. A solution of 70% aqueous ethylamine (25 g) in 100 
ml. of water was then added over a 15 minute period, 
followed by a solution of sodium carbonate (20 g) in 200. Og 
of water. The reaction mixture was stirred for an 
additional two hour period while the reaction temperature 
was raised to 65 °C. The mixture was then transferred to a 
separatory funnel and the bottom aqueous layer was removed. 
The organic layer was twice washed with saline water, then 
stripped to near dryness under reduced pressures (3 0 in. of 
Hg.) bath temp, of 75°C. The residue consisted of 185.8 of 
a red-brown colored viscous liquid, having a non-volatile 
content of 97.2%, and a viscosity of 2.2 poises at 150°C 
(ICI cone and plate viscometer) . 

The invention has been described in terms of preferred 
embodiments thereof, but is more broadly applicable as will 
be understood by those skilled in the art. The scope of 
the invention is only limited by the following claims. 
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